Two Poincar6 type theorems for sufficiently regular fields are obtained. In particular, we prove that their L2(f)-norm can be controlled by the LE(Vt)-norms of their curl and divergence and the L2(0f0-norm of their tangential (or normal) component on the boundary. Finally, some applications of these results are given in the context of the electromagnetic theory.
INTRODUCTION
In this paper the Poincar6 theorem for solenoidal fields is generalized to the case of general boundary conditions. It is, in fact, well known that if 2 c R 3 is a sufficiently regular domain, then the following theorem [3, 8] holds: THEOREM 1.1 Let v E H1() such that V v 0 and v x nlo. 0, then it satisfies thefollowing inequality:
Ilvllz-/l() _< Cl IIV x vll=(), (1) where el is a positive constant. IIvlIHI(a) < c211v vll =(a/, (2) where c 2 is a positive constant.
The previous two theorems are strictly related to questions arising in mathematical physics. For example, if we study the behavior of a linear electromagnetic conductor, occupying a (regular) domain f c R 3 with a boundary realized by a perfect conductor (that is on the boundary the tangential component of the electric field and the normal component of the magnetic field vanish), they are very important tools in order to prove existence, uniqueness and stability theorems.
In these last years, many works [6, 9] in the context of the electromagnetic theory have been dedicated to the case of domains whose boundaries are realized by "good" but not perfect conductors. This physical situation can be well described by linking the tangential component of the magnetic field to the same component of the electric field. Since the tangential component of the electric (or magnetic) field does not vanish on the boundary and nothing is known about the normal components, Theorem 1.1 or 1.2 cannot be more used.
As said before, the aim of this paper is to obtain an extension of and that it exists a positive constant such that Ilull,<) (6) for any u H() (see [5] On the other hand, V x w ?(f) Dn0(f) and it satisfies the identity:
The boundary condition is a consequence ofthe fact [8] that the curl operator establishes a one-to-one correspondence between the spaces Hl(f) N D(f) and 79nO(f) and therefore w E Dto(f) implies that V x w. nl 0.
It follows that V x w fulfills the hypotheses of Theorem 1.2 and thanks to (2) O(x, t) ,(x, t), U(x, t) un(x, t),
where e, # are positive constants, while we assume the charge density p equal to zero and the current density J as the sum of an unknown part Jc and an impressed one Jr. The vector Gf is usually set equal to zero, which means that magnetic currents do not occur in nature; however, we let for a non zero Gf, because it might represent a forced electric displacement current.
In this case the Maxwell equations assume the following form: 
0H(x,t)+VxE(x t)=Gf(x,t) V.H(x,t)=0 (28)
where the density currents Jf, Gf belong to L2(-, +o;D(f)).
Furthermore we assume the boundary of the domain f dissipative, so that the boundary condition has the form [7] : 
Proof The Poynting theorem, applied to problem (29) and (30), leads to the identity: First of all we want to prove that R(A), the range of A, is dense in I/V---(L2(-cxz, Cxa; L2()))2. To this end, let us consider an element (, 171) orthogonal to R(A), then it satisfies the identity 0 {Jf(x, t). l(x, t) + Gf(x, t). ISl(x, t)} dx dt (V x H(x, t). (x, t) + V x E(x, t). 171(x, t)) dx dt for any (E, H) E H(Q). This relation assures that (E, H) is a weak solution for problem (29) and (30) 
From the last two inequalities we get the thesis.
Reasoning in the same way as done in the previous subsection for the quasi-static problem, it is possible to use the inequality (40) to prove an existence and uniqueness theorem for problem (38) and (39).
